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Jj^ #2001-019293 
[ft #E 1 ] 

»»tt*«±jcs/y n>&£fr#ffi*4M*#i*&ift3tu SM&JStcj: y j/y a 

> ft «tr#« ft /* jg * £ * i ©xs t , tfrfla4HB&¥*ttit ic*f l t 
* > ft-r*> K-y-r^^ 2 ©igt ft^;tfc¥##i£M©ft^;£&tc 

»^T, ffrfam2©Xgli, gff^^LT. %ffi#IS£^#0;®«Sf®7tt?D 

M#ft s i -HM^i yM^•^^;^¥-^7)ic$v^^T^«t--5^^ft#^i:^- 

£ ft#M^S¥3£#§Sg©f^m, 
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miE#2 0 0 1 - 3 1 
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MLLJc s/ y a > ft a ft¥*#ll mtili h , sfru 

*»tt«*±lc5/y 3>ft*tr&Aft¥*ftBftJMu fflB#Aft¥*ft|)( 
Jc*SAfc©«r*flsfll * *««7cig ft** U ftM&iic j: y */ y =r > ft#tf 
Aft¥*flttftjftflt?«m<z>xS£, tffi«AK¥*ftKc#UT**ift>f * 

K«2©xg«, t&^s^LT, tt«»ftK*#flt|j|©*ffiK:^^*^Mfl:|Rft 
tc*§ Afc©#r£ftug ft &ftft7t£ ft s&Jn U SR&JIic J: y */ y 3 > ft#t? 

[fff^9] 

Ift»tt«*±»c2/y 3>ft*tr#AK¥**Kft**u flMB#Aft¥*ft|R 
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[fl#£l 0] 

m&m 1 1 ] 

[IMl 2] 

m&m 1 3 ] 

it, mm^^izy^m^^tim^^^m^^z\t.^mtir^^mi^mm(Dim^ 
m&m 14] 

m^mub^Qizn^x. mnmrn^mtLT, Fe, co, ni, r u , r 

h, Pd, Os, Ir, Pt, Cu, A ufrt>M1RZtlf=.'pt£< t^—DfDjbm 
[0 0 0 1] 

*%wit, 4*yh*-7mzmmi,T<mzti2>Bmb^yvx$ (Thin m 

m Transistor : ^T, TFT£B&f2) f ©^iftiSfflf^SCif £„ 
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[0 0 0 2] 

fcfcfcv*. TFTOi»lolc, Vt h^V^A-^-^tf&So 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 

-h»©*WKHK:«fcy, TFTCVt h tt^^fld/sfcWi^ ^X{itC>>7 
*M%£»JLT, I»TFT0Vth^^7h§t, Il©vtht:W 
[0 0 0 6] 
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nM^MtfiltTP (U» , As (fifcit) , Sb (T> 

[0 0 0 7] 
[0 0 0 8] 

(•€■©1) ummiz&v. 4*y K-yxs&rjt-ecDtjrtftcoxejc^wsflseji 

©^£B&ifcT*££. 

(^£©2) f^^;i/K-^©-<t>K-7 0 xi{:^^t 1 >f ;*>lc ££?S'ffiJg 

y > ^ £ B£itT- § £ o 
(*©3) ^-v^;i/F-^©^^> K-^X@lc^v>T, ttltEt'®^ 

-r & z t iz j: *j , * cD^iK«f«ie zmmammftrnzMWi* £ * = 

[0 0 0 9] 

mmiZlt. ^XTCVD^jSffiCVD^-JttlcaiMStlTV^S. L^U 

^ftA^ix, x)i-zfy hmzmm£&'o>r^2> e zr^ ^x?cvd^ 

«ffiCVD«S©#^, 5 nmJ«T©#«K%*|!arr S£fc#H*fc*, ttttfllff 
#5 nmJ^_ti:«soTU*V\ >ftf> K-^«<Z>#«K»*XS*<Bjr|BJttK:ft< 

©^9X^CVDi6iKJ{>«BECVD««««3tMSti-6ifcJCJ: »J, h# 
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[0 0 10] 
[0011] 

■[fBM$:fl?&-f 5^tf>#^] 

!/>*^.a#©ffi^^Max^{Ccfc y, ii©i/y3>iftiT^s^^;« 

ffc&tf, ^yn>^}»JK/\©>r*>K--^XS©««JBIi:LT»IB^^ti«, _fc 
E*l] 







1 y— ^^<?d^c^^^ 


1 




0.1%B2H6/H2 


2 




0.1%B2H6/H2 


3 




1.0%B2H6/H2 


4 


! m 


1.0%B2H6/H2 



[0 0 12] 

Sfc-f, 3£«N o 1 ~4 ©4^C7)^^^S«J:fC^^Xy'CVD^tC £ »J BUS 5 
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, UN o 2 iStN o 4 © 2 ftffllitco^t, U n»g|<Z)£® £;* 

i/>;tfcT*^ffc1-5z:£&cJ: y, 3nm^T©^r^;i/i« (il®i/'jn>Si 

©S^fCt^T, 1X1 0 13 ions/cm 2 ~ 1 x 1 0 14 ions/cm 2 tf)fgHt B 7ty 
> (B 2 H 6 ) #X£*|gT»{L£ : fejtf)$:M^> ^mmtO. l%hl. 0%©*§ 

[0 0 13] . 

bvN-ii^M^^tifeo tot, #iif^u 3><m<z)x*/^>^&, *^>r^> 

[0 0 14] 

*^^©jg*l±, ^/^tMc^S 3 nmJS*T<Z>^#;i/geftl&#, K— 
:/BSr©*M*>f 7f y fC «£ U 3 >J^tf)X >y ^ > tf*%l±V £ £ ZL t L 

mmzzzmmT**), mmnm%^oy^m (uv3t) mmz&z>$mx*>»\m 
> & fflj±-e £ £ £ ^ n z> o 

[0 0 15] 

F-^gkmT'&Tkm^xyitmtfi&^m&it, #Mi»s/y ^ymmm^mm^ 
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#2 001 — 019293 



□ mmvmmLt=.m&, xmam&\&s i -o^icftotfcy, si-o^ 

(19 3. 5kcal/«ol) ©SS^X^^^f-^S i - Hjg^ (^7 1. 5kcal/m 
ol) {Cfcfc^T*£V^ jfCJR^ftf^tfS i -0*g-&JCga£LTfc, *it^tf>,i: 

[0 0 16] 

i3h S i -HgMtfS i -0^©^x^;^-n JSJS&JIt 1 -*:/^ 
o. 3 5) eo-r-#-J: U ^#bfe=b©T?feS 0 

[0 0 17] 

LXIZ, iftf^y (B 2 H 6 ) , ^70 (PH 3 ) J&tfTJlisy (AsH 3 ) Xfcfci 

y&Agkmx°-(*y&A?2>m&te, m*MizmM&Mizj:V7km4*yitm< 

[0 0 18] 

mwi) isvny&mm^ouxyF-'Jjimzn^T. cvdsc<j:^«i 

mm 2) ^yn>**K^©>f*>K-:7XgK:j*v*T, CVDiSJcfcSfiHI 
K©^Jg{Cf^*)oT, t&^SIJCS/y u>**«*1B<3!)^ttfn||^€:S i-H^ 
(^71. 5kcal/mol) «fc »j M-£x*;i,=?-<D*£ V^^^^SX^ (JK 

[0019] 

(TFT(D#1M) 
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fc. tnBitrf^x^£i^£^Y*;i/ k-^xi&t f T^^igxgtc^iM-ts 

[0 0 2 0] 
[0 0 2 1] 

ftK«Rxsxtt^ia»i§^j»aBxs) h >r * > k- -?mz £ & * ^ * ;i/ k - ^ 

o 
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[0 0 2 2] 

ftiR«ttxsxtt^tt?ini^jBF»xe) h^*y F-?mz zkv—? 

o 

(ten) mmf-bmmz'yrxtiz, tit&^mitMK^nmj 

[0 0 2 3] 

7?z>m&iz. *<n&<D&M l ftj:mxmn<D&M&¥mfom£?2>Miir£. mm 

[0 0 2 4] 

its. 



ffl!E#2 001-3103826 



#2001—019293 



(f4ig) -yj&mtT. TFTnm'&mt&z* 

o 

[0 0 2 5] 

its. 

(1211) W«#JHC¥##K£*fLT, ^^l/F-^M 

3 0 

1 1 miiFS* 2 0 0 1 -31 
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o 

(mi Jim) tftmr-hnmz^ztK. itm*m&mK^mm>(*yit>(*y 

[0 0 2 6] 

o * 

[0 0 2 7] 

it, Fe (#) , Co (nAfrh) , Ru Ol/^-^A) , Rh (n^?A) , 
Pd Ol^VVJ*) , Os (#X*>?A), Ir (^U^i^A), Pt 

. cu (i) , A U (^) ^(D&mTtmtfiftmmv&z. mmmmftmit. mm 

[0 0 2 8] 

»#ffi£%*MTifflBfc#;*. 6*1.6. 

[0 0 2 9] 

nit & xf *s y n > A¥*ftiK& s «««« & esu u t e vn 

teSr-ffcfc «fc y^MMMtteS^fs*/ y 3 #n 
3, «Atf, S i x G ei _ x (o<x<i) CD^TBB«ati«S/yn>i:y^ 
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[0 0 3 0] 

tmmmm 1 ] 

ft, ^-V*;i/K-ytt, n^*;i/MTFTtC#LT©#f?e>*©£-fS 0 
[0 0 3 1] 

^7^isi o i±izmmi o o nm©s/u ^ymmtrnfrbrnzTM 

Ml 0 2fe^9XvCVD»KlJ:y*t«IU »»TKJ|Cl 5~70nm, 
* L < ttjglJS 3 0 ~ 6 0 n mCD^JISCS, >J3>I103 

Ttt, Hff 5 0nmO*IgS/U n>Rl 0 3 fc^XvC V D&tc «fc yjgftl, 
fc. «ft(Z>|& *ft«2/U3>Kl 0 3 ©Affile tt, »J 
> i^H^IK tftfurv***, #7>yiM:i:'JMts 0 -£© 

Jfffti»W«>*!/>*«aK:j:y, MI>>'Jn>li0 3(Z)iSi:ii©i/ 

u n >KfbK» e>«e ^ ujimim 1 o 4 & 3©^ * * tummi 1 
ftmmmmm) ***** i*mm<Dmti&&m*m*mKift>ti& m *m 

rtlCfc, t/'Jn>^WI^ftE «^tfSi x G ei _ x (0<X<1) © 
J*IRLTV>5#, ig^fbfc^*lCJ:<g>#l3lT*^ ^#H^cfr©H^ (uv« 
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[0 0 3 2] 

i mmit, mmmnv o . i ~ 5 o P P m, i»j^i<tti~30pp 

1104) fflMClffflNi^I 1 0 5 £j«^<£> (02-B#I) . 
[0 0 3 3] 

^its. ^si»«t3itt, na-fb&ars-rsjiMKTciKDf^MKij:*;, 450- 

Mlli©^lii4 5 0-6 0 OtlCOlgH^^T'feSo 

oTfeu, M^«MfficvD^T*i«ufc^{i6 o or - 1 2mmnm<Dmm 

Mt't^^ ^ £ # W o T ^ <5 „ #3gJ6jgJKiCj*V*TfcJu ^7X7CVDM 
J?50 nmO*I)t^ij3>||l 0 3 $:*i^LT^S^, 5 5 0 °C - 4 B$ftg)|$ 
«3&ff3£fcK:.J:y|gBR2/y 0 6^lLfe ( c:<z>sitc, #BRS/ 

) 's*tB/**#iifT*'Sa, ftm&bK*VMi&&&£4it£i<tiT^& (02- 

B#m) o 

[0 0 3 4] 

#Clc, W&4xfc*SBRS/y n>JRl 0 6©|gftttS:qSc*S-&H5», *SBRS/y 
3 >110 6C#Ll/— if-flWt&fT^. |&BRS/y 3>^1 0 6te«»5fC£ 
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1 0 6KttLrt)lX$&MM<DK r Fl*i/7l/- !f- (iS2 4 8 nm) Srjg^ 
) . 

[0 0 3 5] 

^Jf^#VNTVN^^, #7*;»Wl, ^Ii/'J3>I10 6©iI&i# 

y, o 6©^®tc3 nm&>Ta>mm<Di'V3ymikmfrb&. 

[0 0 3 6] 

^l^&ii^Si-Hig^ (^7 1. 5kcal/mol) J: y #§^x*/I/df 
[0 0 3 7] 

MMi/V 0 6©nft^;HTFT!CMtSl^SilPl 

^©it, >ft>K-^is^bt, fatai^x na°#-> i o 8 & vx^tc 



m 
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(b 2 h 6 ) ^*x$:^"e#f?Lfc-f^>y-^^M3nTv\^ 0 ^-v* 

;b K-^tt, If 4 5? #5 0 . 0 1 — 1. 0 1 flUJfiWE 1 - 5 0 k V 

> >ft>tHl 0~5 0 0 nA, K-Xtl X 1 0 U ~1 X 1 0 14 ions/ cm 2 © 

. 1%, M«J± 1 5 k V, ^t>tS5 0nA, K~X*4 X 1 0 14 ions/cm 
[0 0 3 8] 

i/Un>mi 0 6 *^Z~yM&LT. nfY^Jl/STFTC^tSfiftl 
10 9 n£p5^*;i/MTFTJC^^£¥#ftJfl 0 9 p £?£j&1-£ 0 jfcb#lT~ 
, fufB^ftJgl 0 9 n, 10 9 P©S®{C«g^^ (Xttf 1 ^*;!/ R-y 
©iillWU^^jVMIlO?) #f»£*iT^£^ 

9 n, i o 9 v(Dm.m^mwitht=.mz^ ^^x^cvDmxitm&cvDmz 
<t y, ijiio onm©i/y3>ifti^f,^^- hieiii 1 o zmm-rz 

(0 2-D#I) . 
[0 0 3 9] 

VD&JCJ: vmmL. Mn<D7* b U V 9? :7>f #tJl£: K7>fx>vf 
-hmW^^LTtt, tilths, fiftfl0 9n, 1 0 9 p £>f tf> K 

-7zfr&^mmj*y<Dfamk* : mtetc.>fv$ u > ^ffloi^ias (550 

tfTa , Mo (^'J^f^) , Ti , W {^y^fx^-y 

) , cr da) mv>mM&&m. ^-Mm^mtyvny(Dit^v$>^ 
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*i£o ^mmmmx'it. mm4 o o nm<DWi&mmzm%LT^z> (02- 

[0 0 4 0] 

>f- h«*§l 1 1 n , ill p^x^i:, -f*>K-^«iB&«efflU 
*J± 1 0 ~ 1 0 0 k V, F-XilX10 14 ~lX10 16 ions/cm 2 ©^T^ 

a-stis. /ft, *^«^(c^v\rtt, mmns.8 okv, K-xn. 7x1 

0 15 ions/cm 2 (Z)^f4:-e^^>K-^Lfe 0 3*>f *2/ J: »J, 
t*;HTFTlC^t5^ftI109n{Cii, y-* . Kl/-f5/«U:LT 
«ffi-r&n9(Z>««SS:«r«l««ft^:|t#m (n+««) 1 1 3 n fc, ^ 

"V^^MTFTlC^fS^^Ml 0 9p{C{i, nS©iiS^ t §MS 
*Hfc*tf (n+*tf) 113pt LT««**S«ttK:*tt 
&«cl 1 2 p^JEftStlTV^S (®2-E#m)o 
[0 04 1] 

Otpfn^TFTC^n^-Mfti i i p£ V **{C, WK-^ 

JliatfflO-l OOkV, K-X*2X1 0 14 ~5 X I O 16 ions/cm 

42. 5X1 O 15 ions/c« 2 0^t^t>K-^lt o ^^>K-^1 
KU:y, pft^ITFTiCf^f 6nS(DX«Jt^«i«i i 3p ©#t 
ffltffifcU y-X- K^>«(i:LTl«t4pI©*ti«t*Wtt 
(p+««) 1 1 5p«S^ (03-A» . 
[0 0 4 2] 

ISfSBL/^xhA^-y i Hfc»4bfet, lfl00~3 0 0 nm© 

ii^^sii^i^iii i ezmmtz. ^mmmmx^ mmi 5 



ffiH#2 0 0 1-31 
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lc<fc»JigatLTv>s 0 ffftiiogn, l o 9 P izj *y K-^s ft 

fe^M^TC^ (nl^iitpl») ©^ffiffc©^ siMmcj:*; 6 0 0 
°C-1 2^©MS$r^e. 0 ^M^Si^M#f7tll©^ttMS©^{C^ 

e>£©T&&#, *v*KM®£LTmm?zmmmznm&m®i 1 2n, 1 

1 2 p jc^£ft£^g&$|^jg (NiTciO <Dtfy* U >^a^g£feTV%-5 
. i©*«STfK3tStlfcj|§SKS/ U Sr^fS TFTtt, ft* 

H*««7C^ (NiTcf) #yy#y>^3ft<53i:{cj:y, i*vi«#Hft#3Sfr 

KstLtfey, *fet7SjsofiT^©iffm«tt^bt^s. -e©# 
, ^no9n, i o 9 i>3m<D*mmm&zmwiS'&&&* 4ior-i 

[0 0 4 3] 

&ic, ifftam i (DMmmmm 1 1 6©±ic, mi~3AK!9mtii^ 
r^u^«rieiR^&A««2(z>jvmiMiti 1 7fe««LTv^ Q at 
1 7 tmami(Dmmmmmi 1 e, sic»iinBSi®jvisr»fiiftKi 1 sotm 

5^- hl&Mti l Oi;n>^ N*-;n l 8 STgjfcf * (03 -c 
[0 04 4] 

«CtC, ^*tt$:#-r§llj?2 0 0-8 0 0 nm©^MJlS:*i«1-S 0 #HJ£^ 
J®T*l±, 5 0 n mJS©T i mt 5 0 0 n mff © A 1 - T i ^J^©^M11S:^/N 0 

y yjiarrs. ^<z>^, its©?* hyy^7^ai: K^xyf 
yy&mzn^ ±mmmi 1 9 ^Mts. 3K&Ma»Ri 1 g», t»«3> 

h*-;n 1 8 ^Itnft^jHTFTicMtSy-^ • >M 
«1 1 3 n> MpfttMTFTCmt^y-^ • Kl/>f 1 5 p 

[0 0 4 5] 



001-3 
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? Z> 3 £ *sm T* & 3 . ^ -y * ;i/ K - :7<B fa&S fc >5r * * l^ng & & 
» (= 71 - 5kcal/mol) J; U ^X*;i/=F-©*£ V*7C*T?#SB3-frS Zl £ 

mmmt* it. mm^m m m v r=.m^m yvnymizMLx. jim^tmm 

[0 0 4 6] 

©«S:H4'-5K:a^SK#»JCiB«'rs. ifc&T'tt. K-^tt, 
t^;i/iTFTf:Mlt©^fe)%0i:U f t^;vK-^t©MIi/ 

[0 0 4 7] 

^7XS«2 0 l±izmmi 0 0 n m© i/ ij 3 P>J« STi 
IR2 0 2 &:^XvCVD2&JCJ:y*i«tU ttWTKffl 5 - 7 0 n m, 
tL<immz 0~6 0 nm©#f£E«S/y 3>R2 0 3 SrJt^iTS. #HJfrg«{ 
T'tt, 115 0 nm©*IjStJ/ij3>JR2 0 3 £ ^ X7C V D&lC J: y*£;»L 
fe= *i£©B& 2M&«5/y 3>I2 0 3tf>^!®rlctt, S^Ctf»©|ft3g©|^»JCj:y 

I2 0 3 $:iiife^ MI^y3>l2 0 3Mi;t,, i/'Jn>mM 
*4»*ttl& Mi«Si x Ge H (0<X<l) ©^*Tf««Sn«S/y3>fc 

4 - A #J8D „ 

[0 0 4 8] 
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#7>yi«U ^K2/U3>JS2 0 3©*®S:Sf^b-rs. 

2 0 3 0»C3 nmJKT©*i»©S/y 3 e>J&5>^ 2 0 

4$r^Ht-§ 0 ft, *^J6^«llC^V^Ttt, ^^^j;i/^fbM2 0 4 

HA*T?*#|| (UVft) ft«»bT, *v^&«£;**T«KLTfc&v* (H 
4-B#J8D „ 

[0 0 4 9] 

S i -H^ (2g7 1. 5kcal/mol) J: y Jg-^x*;!/:* 

[0 0 5 0] 

*©tfe, >ft>K-^gfMbt, 1MB US?* hA#->2 0 5 £VX*JC 

(B 2 h 6 ) ^S:^T*#flLfc>r^>y-x^ffi$tiTVAS. ^-v* 
;bK-^"(i, ®S> ^>K9>#3R^5 0. 0 1~1. 0%, i!iffl~5 0kV 
, J*ymmi 0-5 0 0 n A, K-Xil X 1 0 U ~1 X 1 0 14 ions/cm 2 <Z) 

. 1 %, flH3S«EEl 5 k V, -(*ymffi5 0 nA, K-X*4 X 1 0 14 ions/cm 
[0 0 5 1] 
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;i/MJi2 0 6ii, *^y7kmmz£ vmmbT^&tiK mmit7km7kiz&z>#i 
mx%, mmmmM^om^m (uv^) mmz&&&mz*i&mLT&mtDte^ 

(04 -C#flS) 0 
[0 0 5 2] 

12 0 3 m^lZit^^^Jimm2 O 6) ®^®C^tI-t^ 0 Ni«©N 

1 mm*, mmmnv o. i ~ 5 o P P m, j:y#*L<i±i~3opp mig 

©a^fgffl^W^^fe^o N i Jft&tf 1 0 p p mtf)N i 

m2 0 6) ©^!SiCii©NiMl2 0 7OTn (@4-C») „ 
[0 0 5 3] 

fffi©iji!ia^5:tfflbT, ^#ffl^^T?^ H ^^i/Un>ll2 0 3 £ 

HJ?5 0 nm©# a B B I^'Ja>l2 0 3 bT V\S^, 5 5 0 °C - 4 B#f^tf> 

^Sfc^r^fC^U, M^SfC e fcU^^i/Urr>jl2 0 8 l:illfe 0 
*<D%k, m^nt=.^^WiyV nym2 0 8<Z)Mlltt£afc#£l±33l, *§ft«S/U- 
u>K2 0 8JC^bl/— if-flgl5fS:f?^„ ^Mlz-if-MMtci:*;, ISSKS/y 
3>tt2 0 8©Hffitttt^«K:g(C#S4xTV^. *^*«TfO:, rt)VX&mm<D 
K r Fx^ri/7U- if- (i^2 4 8nm) £j»J9UTV*5. I0ldri/?l/- 

(04 -C#M) o 
[0 0 5 4] 
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2 0 9 n^pf^;H?TFT^fS^l2 0 9 p S:^^, -£©^ 
> f<ffB¥#ftJg 2 0 9 n, 2 0 9 p©i®^«fa> #7 yg&JltC J: »J 
^ t5 » ¥##S2 0 9 n, 2 0 9 p©*ffiS:»^fl:Ufe«tC, ^XvCV 
D&X&MfltC VD&fCJ: y, J^ffl 0 0 n m<Dt/ V Z3 yWlik&fr h&&>f~ V 
Ifiil2 10?:tit5 0 ft, rtlJ^I^CDTFTf^XgfCoVxTtt, 
1 ^CT^S^ #B&i*S (®4-D#M) o 
[0 0 5 5] 

MStt^tt 2©TF TflMRXgC*^, nft^ST F T fc^RJCKflsu 
[0 0 5 6] 

nft^I/STFT^M^g (4 15 5B) "CWJtLfe^OTf**. H 

5 - a j/ija vmftM* * frwtibm&mxmifiii *m&<D? 
-*-x% -Bit* $**m4tm&mxmtfM\\mtto*- m 

\ ISUcnft^bSTFTCft*^ (L) £W*JW& (W) L = 
7. 3 /tim^W= 2 0 0 #ml?&£ 0 
[0 0 5 7] 



[0 0 5 8] 

±13© I D - v G tttt9ffit$£ J: y , His© 2/ y a >BMI:Kj* & j»* * 5 * 

[0 0 5 9] 



frE#2 0 
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[0 0 6 0] 

immm 1 ] 

[0 0 6 1] 

H@0i/U3>ilftl3 0 2 a £ 5 0 nmi:i2Sg(0i/ij3>|lftl3 
02bfel00nmOl|lT?it«U TMS 3 0 2 £*£i»-r<5 0 ft, ^ 

2b) ±C, ^7X7CVDSiCiU, #Wj"J3>R3 0 3 a65 5nmO. 

3„ ft> *^Mt'tt^7X7CVDSt*MIi/'j3>l3 0 3 a&ifcfcLT 
V**#, MffiC VD&T**t^LT (0 6-A#I) „ 

[0 0 6 2] 

i**2fctf2*#«A*siirtitt#*5 0 ine>©^«<»3{fx©»AJi, *»»ic 

#&*i*TFT4Wt©«fl:*gFMrt-3fc#ftii»K:»&nT6y, 

SfcLT^S. ftoT, t5SB^M^X©^A{±#j£^lC^-rS3^*W* L< 
, Aft^IIiHtbttt ^0tllO^^|C5X 1 O 17 atoms/cm 3 
SIT* U 1 X 1 O 18 atoms/cm 3 j^T£ir6©#0£l^ (06- 

2 3 mfiF4#2 0 0 1 -31 
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[0 0 6 3] 

5:#7^^-e^L, #«>>U3>J13 0 3 aCDfUSSr^ft-rs. -£<Z)^ 

(0 6-A#I) „ 
[0 0 6 4] 

<D*m%l&i&1tmmm<DS i -H*g£ (^7 l. 5kcal/mol) J;^A X;j , ;l/ 
^ - tf>* £ V ^ SltM $ i± £ ^ £ % ti S . 
[0 0 6 5] 

#.HIC$/<; =2>jl3 0 3 atf)n^*;i/§tfTFT4 0 1, 4 0 3 (C^JS 

tSMi:H*TFT4 0 4i:^t§li&iniii:t§, 
fflvx^ h;^->3 o 5~3 o 8 >f^->K 

-^t$:Mlt, fyfBl^X hA°#->3 0 5-3 0 8 fcVX^fCpM^M 
M5B^t>^>ft> F-^U H 1 #y K-^Mt$>6f^^jbK 
^*;i>K-:/t*&, (b 2 h 6 ) ^^tK^t^l^^^ 

>v-J*#d£M£*iTv^ 0 ^-v^^K-yii, ®^ ^^^>#|R^o. 0 1 
~1. 0%, Mmm& 1 ~5 0 k V, -ft>tilO~5 0 0 nA, K.-Xftl 
X 1 0 U ~1 X 1 0 14 ions/cm 2 ®>f^-> K-^f^^MS$tlS„ ft, ^MM 
MfCj^Tte, i/'^^>#^0. 1%, Mtffil5kV, ^ft>i!^5 0n 

A, K-X*4 X 1 0 14 ions/cm 2 (Z)^^^;i/ K-^#"e-f^-> K-^L^ ( 
06-A#I) . 

[0 0 6 6] 

#CJC % ^^K-^CV^^fcftofcm 3 0 5-3 0 8 &|$ 



ffiIE#2 001-3103826 
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3 0 3 aO*lftca}»©S/y 3>HfbK^e>««^r^*/mfl;K £ 
[0 0 6 7] 

t«fcN*iCi|ffl, Hilt 1 0 p pm®|IiCRit&N i***&^t; 
[0 0 6 8] 

*I»J/ij3>R3 0 3 atf»©^*|fefiS:5atom%JKT{CfSg»-r*^ 

MtS/'J 3>jg|3 0 3 atf»©^*H©«**fl:«ya«:ff^ (®6-B#M) c 
[0 0 6 9] 

Ili/'J3>I3 0 3 a©*gfftft&ffv\ m&Ki/VuyJKB.O 3 b <T<5 
o -£<Z>^ #&ftfc«fc**/y3>K3 0 3 b©»fttt€:gSc||S-&*^, Malt® 
^U3>K3 0 3 bK:#LI/-if-M»S:ff^ a U--y* -JHjf lC J: y , ftft 

S0KrFi^>7l/-if- (**2 4 8 nm) fc*MLTVx*. £©31*5,^ 
^— !f-tt||»*ti/V3>«3 0 3 b©^!!^©^©*^^ Ni^» 

f&tc^l&L&v^JKfcfcsa^ >Fy # y ^^iicfcsyy^ y >^^©fSj_h£ 

[0 0 7 0] 



2 0 0 1 - 
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Ki/Vayms 0 3 bfc^*->#«u TFT©f t^HWv-^ ■ F 
l^^>fii:^Sfi#l3 0 9-3 1 3 Sr^-r* (®7-A#^) „ 
[0 0 7 1] 

#CfC, Btffe¥##03 0 9-3 1 3 ^X?C VDSta >jjgj? 

- httiKKs 1 4©^<z)i^, ^#^«3 0 9~3i 3<Dmmzmmt?z>&, 

V**#«ttKfc^ y *ttXttCVDttK:j:yJi««. jtfc«T?jgMStl*^ 

mum (5 5 o-6 5 ovmm) Kwtn*wmmtmtfi#±Li,\ mm^um 

tLXte. MilfTa , Mo , Ti , W 

, Cr <*n/0 «CDft|fcA&M. ftOf*»^*iJ/«j3> 

3>#*«#lfe»tl6. ^ ^mmmX^t, If4 0 0 nm©W^^^-h 

««K3 1 5&^^y*JSKlJ:yjft«tLfe (®7-B#M) . 
[0 0 7 2] 

**>*««*r^fcK:j:y, d'-Mia 2 2-3 2 5 fcft&MMHtts 

2 6 £ V-*fBi»£ LT^|g-t§«^3 2 7 ^MtS. K7^x»;f>^oft 
' ^-MM3 2 2-3 2 5±(C« K7^X 7 f>^©TX^l?|,S Ui/x N/1 
#->3 1 6-3 1 9;WM|U RiCfttt»i)gii3 2 BJiCl/j;* 
->3 2 0fcy-*B||fcLT«ig****8 2 7±lCl^* h;^-> 32 1 

£ (EI8-A#M) o 
[0 0 7 3] 

*fcl, b^X [>A'*->3 1 6-3 2 1 bMMS 2 2- 

3 2 5 Wlfltl3 2 6 ^^|: 1 -<*>K-^«*%fflV^T, 12© 

2 6 mtiF.«* 2 0 0 1 - .9 1 
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-7fi. nMM§p^t>$:fflK MiJ±10~10 0kV, K-X 
*3X1 0 12 ~3X1 0 13 ions/cm 2 ©^-r^a$tl^ o I©i20>ft>K 
~^««JCJ:»J, ^-M«3 2 2-3 2 5 t««F«ifflH3 2 6 GD*Mi(C# 
/£lT6¥##Jl3 0 9-3 1 3 nM7M«'(7)ffi«^iK#1IR« (n-««) 
3 3 4~3 3 8^M3tl5„ fif^jC, 4*- SSffi 3 2 2 ~ 3 2 5 ©KTJCtt, 
TFT©^ir*^i:LT««tS*«»lCJW£«!««3 2 9-3 3 2##jft£*i 
% a fiE&8ft#tt«3 2 6 0iT0^ftl3 1 3JCtt, 3»I^TF 

^l>T»IB«icttftfi«3 3 3jWg/fcS*l<5 (@8-A#I) „ 
[0 0 7 4] 

^^t«;o£U^hA^->3 1 6-3 2 1 fc»ict6. BfcSLfcfk KftHf 
KM 0 6t:M5nff^;HTFT4 0 1,4 0 3 i:HIfi4 0 7 {C^S 
BiTFT4 04 HD Dfc&JC-T**, ^K««JC#«-r*^- Mi3 2 2 
, 3 2 4~3 2 5 S«at5«IC, $3©>ft> K-^i07X^i:*Sn + 
IWfflOl/^M^->3 3 9~3 4 lZMm?Z> 0 fit, i30^ft 

^tt, 1 0 - 1 0 0 k V, K-X« 1 X 1 0 14 ~ 1 X 1 0 16 ions/cm 2 

©£#T*&3i3*i§ 0 ra, #«^sucj^rii, imitjtsokv, K-x* 

1. 7 X 1 0 15 ions/cm 2 ©^#T^7r> K-^Lfe 0 *^>f *y K- yflLSlC 
iSrSBl^X brf*->3 3 9-3 4 1 3 0 
9, 3 11-3 1 2{CnI^««f©SII^«M« (n+I«) 3 4 2, 3 4 
4-3 4 5«tfc$*l£ 0 i©»«ft^j|*ft«« ( n +««) 3 4 2, 3 4 4- 
3 4 5®MiCffK KK^Jftb&ftft&^tttttttt (n-fi«) 3 3 4, 3 3 
6 - 3 3 7 li, ftm&^ffl&Jgg? ( n +fligc) 342, 344-345 
**8&«8s (n— mm) 3 4 7-3 4 9 KL^ItStl, LDDiJg^^V-^- 

[0 0 7 5] 



fiB£E#2 0 0 1 - 
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TFT4 0 2<DM®tmmM®4 0 7 (D&WmAA 0 5 ©M^cfC^^T it, f- 

hmms 2 3 t&wmmmmMs 2 e s^x^fc^*^ K-^$ti§^ % y 

-h«*3 2 3©^flI«« t c*fJS'r*4S##»3 1 0Cnl7Nft®XlJK?N 
ftffi* (n+««) 3 4 3^«sn, JN»&*tf««3 2 6®*ftff*|c#ft 

* sf#fti3 1 3K%nm*n&<Dnmm*nmwM u+nm 3 4 

[0 0 7 6] 

JSt5^ftl3 1 0Ol«^i4 0 5|C^t5^|ftl3 1 S ®«« 
*BO«i:t8U^ M*-^3 5 o~3 5 2 fe«j«t*. fflB 1/ 

-T-llfCiU, pff^HTFT4 0 2KL%fct £^fs 1 OCIt, ^ 
- h«^3 2 3 $:VX^fCpM^M#T*feSB>r^>^>f^->^A$n-5o ^CD 
*SJH, y-hS@3 2 3©Mf«lC^f5^l3 1 OfC, pM©^mM 

(p+mm 3 5 3»§tis„ «r8Bicsft7it« 

«tf (p+«c) 3 5 3JC&, 3JElCnM*M«n?*SP>f;*>aW*>K-:73 

nrv^ac, bt£*®k-x*«c2. sxio^toaW^^icM^c 

*««S^*ifi*M« (p+«c) 3 5 3#^f£3ti£ 0 §^§24 o 5 

©J*j*«*k:*ht*, M§ifflSi3 2 6©^i^|cfgtS^l3 

3*13 (H9 -A#M) o 
[0 0 7 7] 

&*C, ltt!U^M#->8 5 0-3 5 2fe»*Lfc«, Ml 50nmffl 

t/vzxy mmitm* »$i 0 * mmm 355^5 x^cvDscjiyji 

it5 = W#*8 0 9-3 1 SC^jr^K-^Sftfe***^*;, ( 

P^t>ilB^t» ©»»ttffc©», S^lC^T, 6 0 0X3- 1 2BMJO 

2 8 fKSHfS 2 0 0 1 - a 1 
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?**KM®£LT®MtzmMMiZMft*M®3 2 9-3 3 2&TfmAB 

1 ©Mra»M3 5 5©jMtt»jcffoT%.Av^, ?~ bmm^mmunoym 
^#i3 0 9-3 1 3<DJfmm&&zmm2i£z^ 4 io-c-i^© 

[0 0 7 8] 

rout, 3>**h*~;w;t, y-xi«i:bTttlt*l 

i3 2 7Xtf«I«^««|i«3 4 2 > 3 4 4-3 4 5, 3 5 3~3 5 4 tg« 

* an 5 (eii o-a#m) o 

[0 0 7 9] 

#CfC, i»i»4 0 6©iafj|S^«fti«3 4 2, 3 4 4, 3 5 3 i;S^|: 

i*tt©^IS|3 5 7~3 6 2 ^«t4. ±fc, BM«4 
0 7©iiii3 6 3,3 6 5-3 6 6 ty-hil3 6 4 fcjf 

xmrnrnvi*. ^111357-362, sm«@3 6 3, 355- 

3 e BRw-hmma 6 4(Dmmuntbx. mms onm®T imtmms 

00nm©Al-Ti^MII5:lMb t ^ o fit, M«*3 6 3 
tt, ?N«fi«3 4 5fcy-^aill4:l/TM«««3 2 7 i:m69i:il 

■*S*ftlC«Mfc3*lTH<&. ilii3 6 5ii, IiTFT4 0 4 <Z>^M#ffl» 3 

4 5fc««»c««t««ic»rta*n:fey, £MS3 6 6 4 0 5 
®7MM«3 5 4 fc^AWJcM'TfiSUc^rtStiTv**. y-hffin 
3 6 4 |», M^T F T 4 0 4 ©*jR©^- MI3 2 5 *«ftf*tc*tt-rs *(c 
»«StlT^4. -e©^ Ii?80~120nm©ITO (Indium-Ti-Oxide) 
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, IH«i3 6 7 ^t*. 11113 6 7(1 *«S«i3 6 5 ^bt, H 
&TFT4 O4 0V-X • K U>f >«*T**^««1H«3 4 5ti^lCiR 
£*lT£y, ^Ciiti3 6 6 HLT> Wl4 0 5®^ili354 
fc%«&W£8M«S*XTV^ (01O-B#I) . 
[0 0 8 0] 

#^S£M&c^-t$t{c, LDDfi|©nf t^MTFTi:^>^i/ Kl/>f ym 

[0 0 8 1] 

■#ft^tt*^«#©J*#«&Hi l-i 3 {cS^§fB«f -5„ ft, «^-$|#§£L 
Ttt, ^■r r ^**^^i:-r^^;i/^j^^i:^ , n^x^^- (y TM$.feityu y h 

[0 0 8 2] 

01 1 - ah ##1001 £n»A^gpi 002 tmmmmi 003^^- 

Jif- Fi 0 0 4 7?#^stifc^-y^n>tra-^--e*s 0 #|§^§:^^ 
ffi 1 0 0 3 HJj&fCiM -t £ Z t 2> o 

[0 0 8 3] 

Ell 1 -Btt^**^9T?»y, ##110 1 1 1 0 2i:f^A 

#3151 1 0 3ilj»^>fyf 1 1 0 4 fc/ty^y-l 1 0 5fcSfca$l 10 6 7? 
fi£j&£*i& 0 *mR*mBmmi l 0 2&tm®EI8&£fcM*S 
[0 0 8 4] 



0 0 1- 



* 
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201£#*^P1202 2 0 3 il^X-fy^l 2 0 4 

i 2 o *mmzmmmmi 2 0 s&tm^iijjgicjgflj-rs^ 

[0 0 8 5] 

IH1 1 -Dlidf-^I/M^-f ^^KT'fey, ##1 3 0 1 tiiif 1 3 0 
2^T-Agpi 3 0 3 T?«^3tiS„ 3 0 2 &tWtfi<Z)®8&&C 

[0 0 8 6] 

4 o i tm^mmi 4 0 2 ^^tr-^-au 1403 
£&mm#i 4 0 4 1 4 0 sTfis^sns. r©Mgi±tH^ 

lfti:LTDVDlo:CD^v^f)tl, #3KI8Jt*fe«:y-A*fett>f 

*y McfrfMBTtB-rfeS. *^WS:3fe^flli 4 o 2&aMt&<5D®J&K:jlMf 5 r 

[0 0 8 7] 

Hi l - Fitm&mffiV&V. Sgffly^;n 5 0 1 i:M;U;H 5 0 2 

1 5 0 3 tm^3 1 5 0 4 il^m^S 1 5 0 5 1 5 0 6 il 

«au>r y^i 5 0 7i:t^A*ii 5 ostr^fti 5 0 Qvmmzti&o 

1501 fciftftua,rc*;i/ I 5 0 2it mffim 1 5 0 3 T^MStlT 
v^,, soiamBBi 5 0 4 #&ttS*iT 

111 5 0 2©g|#*- 1 5 0 6^i2*snT^5®i:o^iflii, 5 0 

[0 0 8 8] 

HI 2-Att7Q>hS^Di;x^if-t*»J, tt*3»*&tf*a*S« 1 6 

oux^'j->i6o 2t'M§ti§ 0 *mmzmxkmmi e o l&tmodi 

[0 0 8 9] 
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« 
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01 2-BttUTS!7 r ns;x^dr-r*»J, *ftl70 1 
B'^M 1 702£^9-l 7 0 3 ~ 1 7 04fc^^U->l 705 •elS^StlS 

0 7 o 2&i>*fS©imi&fc^ffl^3 - £#T££ 0 
[0 0 9 0] 

ft, H12-C14, 01 2-A©3fcl3fe^i^gil 6 0 1 £01 2- 
BOM^^M^g^tl 7 0 '2iC»W«*3i©-«€:^LfeH-e**. ft 
^ft^&tf^t^S 1 6 0 1, 1 7 0 2it 3feaB3fcSM* 180U^5-18 
02, 1 8 04-1 8 0 6 ^^^0^7^^7-1 803 1 8 0 7 £ 

3ta*S!«l 8 0 8 fc&ffi|£«l 8 0 9 fciMt^SMU 8 1 0-«f££*l£ o ^ 

sion «»i/>xsiiit.fe*3R©^i/>XTiii«ans. ^<z>« 

^^Ml 8 0 8 H®5££PM*lTV%£ 0 
[0 0 9 1 ] 

ttcmi 2 -Dtt, mi 2-cKmttzytmyb¥&i s o 1 (Dmmo-mzm 

1 i!3fcail 8 1 2 £ U>;*7l/>f 1813 — 1714 £«3fc£&3»§^ 1 8 1 5 £ 

[0 0 9 2] 

^©013-Att, #«^©«S:^Lfe=b©^&5 0 |S|0&C^ L £ftMft^ 

&v&&mmt. %m%^& 1901 ^^a^g 1902 1903 

-A fcgl 2-BJC»WS3t«^*2ltJf*a<«ill 6 0 1, 1 7 0 2JCSMT* 
^t=.%m%^l 9 0 1 «H1 2-D{C^Lfcft$Cft^&£JBVN;ftkm^ 
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[0 0 9 3] 

filial 2-BC^(^M^M^if 1 6 0 1, 17 0 

2JCigM-e££,. 

[0 0 9 4] 

9 15 *mvt. #4 y >7 ^=5- (B) 1 9 1 2£.#4?U4v?^^- ( 

m 19 13il^^n>f*/^^7- (t) 19 14§:M^T^i&>!j7- 

ttLTv^ 0 &tjft^i 9 1 7«. mttisyxzmz-f^m&yb^vyxvm 
f&znz> a mmKBbr^^tm^^jk^m^mmit. mi 2-a^@i 2-biz 
mtfzybmyt¥&]kz$mmmmi 6 o i, no 2&cjiffiT'£3o tr^ytuyt^ 
^1911 thxiz, ytm&mizffi&vyx&tfnv *-z-vyx*m^tc% 

[0 0 9 5] 

zm&&/ut£m*mmzmm-*smT°&z> a 

[0 0 9 6] 
[^(A^HI] 

*mmz. TFTm<D*mfomm<DftmifmzmL. mzTFTm^m^oy 
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(%& 2 ) >f * > K- ^Xg©afr««K*M«fc ^ X V C V D 3gS<S>«BE c V 

[01] # ft K S/ y a > geMffi <D K - X*ft #tt ft t Mf - * - t? ft 5 . 
[02] TFT©fls«xg («ftK2/'ya>JKlc^-v*^K-^-r«*#) fe 

.[03] TFTomci «ifi/'j3>iCf^^;bK-y t ^^) fe 

[04] TFT©ff«xe (#M^'J 3>IICf K-^t*f#) & 

3K"tWr®0t?ftS. 

[05] nf^*MTFT©I D -V G («flg-«JE) #4$^- * -T*ftS„ 

[0 6] ^ h u ^xM*fia^is«©»3ixs&s%'rwfiifHr*« 

o 
o 

[0 8] y*^ Y ^ h v9xmmm$t*»m<Dmxm*m'tmm'e3b* 

a 
a 

[010] rmyrh'j fxI|gM^t©Mig&^tiiiT^§ 

o 

[0i i] ®&mmmmzMfr&/ut~m*®%<DMz^mmMw&mT*&z 0 
[012] *fiami6«&j|a*a^e«^«#©«s:a<^*«^JH^?*s 1 , 
[013] ®&mmmmzm&&/ut£m*®%<DWZ7K*mmmv&mv&z e 

101 : jj^^mm. 

102 : T*6|g 



2 0 0 1 -3 
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103 : #HfCt/U 

104 : tr^ijjimitm 

105 : N i 

106 : MUftS/U n>|g| 

107 : >ri* 

108 : VVTs 
109n~109p : 

no : hmmm 
iim~nip: tf-bmm 

112n~112p : mM.tfllZM&ftMm 
113n~113p : ffi^^MtfMc (n +MW 
114 : hA#-y 

ii5 P : mmm^fumm ( p +mm 

116 :mi©Mra^M 

117 :^2©STO^ 

118 : ny#? bTb-)l 
119 

201 : tf^Xgfc 

202 : Ti&m 

203 :# H %®>>yn>^ 

204 : >r$i)jim4km 

205 : l/*;* \>rt$-y 

206 : >!ri* #;i,iMt:jg 

207 : n i ^mm 

208 :^ B Ii/yn>I 
209n~209p : ^ftJS 

210 : f- hmmm 

211n~211 P :y-h«^ 

35 ffiliE#2 001-3103826 
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212n~212p : Hi StlftfC Jt'ffi 

213n~213 P : (n +«c) 

301 : ^7^SS 

302 : Til 

302a :»llg©j/ij zr 

302b :i2I@OJ/U3 >Stfifl:|R 

303a: #B*t$/U u>R 

303b:|fBJt*/Un>|j| 

304 : *r$%frWti£m 

305 ~ 308 : K-^M) 
309 ~ 313 : ¥##JI 

314 :^-h^M 

315 : httftK (WW) 

316 ~ 321: MifttffiictS^iS) 
322 ~ 325 : f- hMM 

326 :fi^#ii8«i 

327 :«^ (V-*BBi|RfcLTt*tB) 

328 :y-h|fi*|g (^-MiK7>fl»;f>^) 

329 - 332 : lOttttcXttfefiftt *;i/M$c£ LT»I6) 

333 :mft&M® (mmm&F3nm<DftW£Lxmm) 

334 - 338: nM^M%<D<£^S^M%M (n-««) 
339 ~ 341: U^h;^-> (n 

342 ~ 346: ng*tttt®i*8&^tt4fe1Rtt (n+flg«) 
347 - 349 : nS^M%©®IS^MM« (n-flg«) 
350 - 352 : (p 

353 : vmmm&mmm^mmm® (p+mm (v-* • ki/>t ymmnvx 
mm) 

354 : p^«M©^M^M%fi^ (v+mm) (^MmmmmmoKmnvx 
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MB) 

355 :mi<DMmmmm a/vaymmm) 

356 :m2(DMmmmm (rvvummm) 

357 ~ 362 : ^MMB (T iti&tA 1 -T i ^JfiCDgtS JR) 
363 

364 : >f- YUU 

365 ~ 366 : mWMM 

367 : BiK^ (I TOW) 

401 : nfir^Jl/STFT 

402 : p^^Jl/iTFT 

403 : nft^MTFT 

404 : BiTFT 

405 : unmrn 

406 : J§g«fHJ!& 

407 -.mmmm 
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i] 



60 
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n 

^ 30 
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20 
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